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eatd that the lo ation ot the er! tloal. point in cootdi tea intlneno 
th P - • • ·T relation ot a bat.ance. 
toll . tor further appli ti.on• 
1. The ritical polnt can aUon 
(1)) and (14) • 
2. Th 
tanc,es -• a _ lar :tion (17) and (18) .  
a tl.nlte location 
• v - T ooord1na • 
, P. 2,Sl. 
ln more physical eam.ng , , · 
ext.ranel.7 ditt\lee in the ne1.ghborhood et the Cr1 t1cal Point regardless 
I. - ardleas or subetancea. 
,., U1 
• 
• characteristics or t.he 
cnttcal point is 8UllllariNd 
1n a P 
1- deft.ned •ath--t1oally � 
thelllOdJnand.oal u:turea or t.h• cr1 ti.cal point tor ditterent 
U upr.-aaed by 'I 
• cr1 ti.cal pouit tor any 8Ul'?stanc• 
I-\ hu bt pou� out. that th• apecd.tio ooaatanta •a• and ttt,• 
la th• ftll d•r , aal• tqUU.on or oonetarrta irl oth•r equ.tt..on ·•� atat• 
w• dlttennt toi, dltteNat et1llatanH••• ae'tually the., an not oon,tant, 
tor -, nbetance but are 1\ino'U.on• ot tep.tatv•. :tt 1• al.eo •tntioned. 
that aany different •t• ot oont\aaw ..,. be ob\&1.n-1 tllPlri.0&117, t.tt. 
•• alnlatlon bu-4 oa •• cntteel. ,out 1• th• ao•t__ d..S.nbl.•. 
Ceuldu the eqaatloo •� 1taMt la the to 
t( P, •, T) • 0 ( 2 )  
wbto aq lllftlft the ,pealfl � � l• �t• • • • • •  �-1 aa .. 
pNJNd bJ _ · U.On (9) .  
( f&' ••• fq) ,  IRIOh .. tile orlU.eal � ot a 
\t. (2)  bee .... 
t1 (Pq , •q• !q) 0 ( 20) 
'ftda ....U. alone la not llltAotent. Ill.tiler to eoln tor ,,, •q• and 
q la t.m ot � 1, a2• • • • ol 1, or to 1 .. <=1 1, �2• • • •cl_. l, 1n 
• t P1• ••• q• tn l'dw to •lw ti r 4, ••• and Tq• tw 
ft 1ml91Mlllll◄lffl, eq tlou .,_ ncpd.ftd_. stJd.lU'll7 t 1n ord ti' t..o 
-1,,.. I r � l • do. 2�  • • • a l'  add1 \ieaal. (l • 1)  �pendent 41lqlMlt1 na 
(1)) 
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&'tto.U,-, 
dcnlfte _ th val.UM 0� Pq• •q• · T4 JIil t be �utant f, r 
'--• The nt••--• po1o at aleo be ahd!ar th.e:i- L'IIOrlJD .. ,
... - that 
fbe t.iutlll4ffl'llllllO.U, ftldl.a po1au in th• P - • • T -.rtace 
p 
as 
· 7. Th _ 
be· detlMd 1a Cb�w 2, --1 Ml.I • ano,m in 
P • •• ! - P, T - •• PY •  P • • • •  etc. 
ReteNnce Point 
111• �enno• point ••t be able to be det.era1J19d u 
pbnl.call7 and tb•�oalq. It auat h•T• mathaatloal chanot.r-
1.U.oe • u te aet up lddiU.onal independent equattom. - r pbyld.oal 
\G all  nb...,._1 
'° all .u,tano ... 
, _ the triple �t., the. crU.toal point, and . . 
1a ,S.,ur,a· i-, · )1 41. •'-• Tb• tri,pl.e pob\ hu be-.i llhDIIII b ft&uN Al-. 
ft.pn 6 ...,._ both the od.tloal point and tnple pout � a T • P 
dlacr-. I\ IIU\ be noted tbat. Ui• trlple pob\ appean u a Rnlpt 
• T dt.a«JWlt U ahollD 1n 11 
Be7'1• �tu.re had 
ftgaN ,5. 
_ • trlple pol.a\ 1• a p},Jel...U, and thel'llltd,aad.oalq aigld.ftoant 
Pld,Jat bat l t dMa DOt baY• a.athtaaUoal. ehaneteJ'lntoa to nt. up · · 
addl t.ioul. bd8peadm\ -aut.1.ona, t.h.-.tore Ulla poin\ S.• r»\ qualified 
4.-..loped ter the nglon nNI' t.he t.rlple - polnt.. 
The Bo.,le pola\ at n.,.i. � ha8 deft.nlt.e · -:: :ti.OD in the 
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poht hU an iapol"hllt. · naod7Mllloal ...S.nc mt l ta pbyaioal 
d.P1t1 _ • s.. t appannt c n -- -
- al --1\iom an 
ii 
I 
IIDaftl'• 
-- • --•- -_ ____ .,. _. 
• 
-- � 
ftull7.� b&a4lld on the tti.aatloalt pbyat.cal, and tbe�oal 
oh&Na'Mrl•\lea ·•• ntPiltd W•re• th• orlt1cal Po1n� le th• et Rita.bl• 
NMU 11h11 UO" plrtoal eq�ion, of et,at,e. vue de-reloped \o d.eae-ribe 
the nglon · ar Ul• o,iU.cal polnt ot \he ,ulHJtano•• 
It the orlt.1.oal pobi. la us• u the Nt•NDD• poill't Ind tlona 
(1,) ue uaed to ol>te.\n the lddlt4onal 1D4.,...ent equaUone •. lq\latlon 
(Z) an be cr.qtrHaed ln the to• 
P - • P(v. ) 
it . • ld.JMlt.l• th r, 
the ·pna " -� ­
-.. equ\lDn � nate 
J. � � 
U tile · bff •� --1.ft.o eeutanu imol 
·Jlllll�lell·· u•> ·--II.Ml . ...... 
•• 
2 + • • • • + C 
(22) 
(23) 
• • • •  ( ) 
.trl • 
• 
nf•NDH poin't tor deteJWln1ng th•• apeeU'lc ooutante. Thie i• th• . -
' 
rtanatel.7. tld.a �·• t.h• aoat. den.rable t"o� ot the equat14"l of nat.26 
• - at&U.nloal IINhard.•• an uaed to oaloal&t.e 
. . . . . --- .. -
. . 
nid ia peat• t.ban 3• 
• be u4d laneed � BIIIU&Uoaa (1)) • 
• 
26.na. -.utlena ot n.a\e ot ftll d.r Vula, Bert.helo�, . ...u.t... .. -� all - be 911Pft89e4 la tld.• ha. 
Equat.t.on (.14) ._ be -epandett aa 
Ji •  af...--,1 + a• 2..-2 + . . . .  + (•l)n ••n • o (25) 
la i.t11&\i.en (2't) a:nd (2.S) , a +  l --.. IN IJW6ly.t. Slace \b.ele two 
...-� •· net bt 1deatieal, lh•Ntore, 
Ai. . - ••1 
81 D ••2 
., . - .. , 
(_26 )  
• • • • • • • • • •  
. .. . . . . . . . .  
Tile MIi.Mr •t ..-14• --�un• ln-1.ftld 1• i lllli.oh -t. ••tldr · • 
to1J.owl.ag otnd1 U♦at· 
t � n (11) 
(23) (Z?) are oh . ed vltb .,......_i �-
toU.. 1 
1. The flD 4..- Wu.la, D!ae\dd. abd Berlhelot: -auuon ot --� 
I. • I, _ l, , '.. t. <. J, 1 <.. n. 
2. •• bl. 
t • ,. n • 4 • ·.. l < 
' . 
or 
• 
• 
Tu ..... tit. ot �tun - ... 
• , •t.ate , .. 
·11111 • 
Tb.nton. ••• •o and '• •• be �oall.7 detenda4d 1n t.. at tll• 
apeeift.o oenat.aata a and b. Conftrw1Y, a and b ea be aathaati.ealq 
�_.., la tea ot P0, To IDII • 
�uat.1.DD � 
• 
Twftt•re• P•• •• aDll '• ._ be  alM � -tbtllatleally la tea. 
ol ·the apeolfte ·onate. a, b and  o and -do• ven· . 
). The .• tti ride._. equation ot ,tat • 
l • ,. n • 4 1 1\ , 
Tnuto..Uon •t Coo� 
t the apeol.ftc ooo-
.__ to be tiSahlA'4M.\ 
t.ba'\ 
yt ' • 
z. 
yt • .I 
, pt P + P0 , T'  T + t 
t.10 t to au.on 
oh 
T'  
la 
fr t.91 a 
• 
In thl• eu• the required oondi,tton ot - . _at.ion (27) ie not 1at.iaft.ecl. 
'lhentore, no direct aatb•atieal ealculat1011 ia posaible • 
• 
?t vu . diantaed 1D th• PJ'ffloue at1etlon · -
a\u\a laftlNd . ta . u. equatUu ot et.ate oan 'be detena1ned .._th•atio-1.q 
in teiu •t P0 • •• • and T0 wdv ·oert.ln oondiU.on. If thoa• conataiita 
ou be aliatnated by the tnnst"oJ'llaU.on ot the oool'dinatAta, · then the 
the Dl!lf �abl.• aft c.Ued th• Ndnctd vulabl••• -4 the 1'W ooor­
dbatu "IIT '.be called tu Nldueed oool'dinatea. S1nce th• apecUle .NJloio 
&fie ta tea. ot P0 , •o• and '•• it le nat.unl 
� pa:raeter to be Ued tor the .-.duo.ct eoordinatN •llltt alao 
be in teaa or P0 , •o IDd To- 'l'h.•" .,.. •.-nnl kind• ot traatoaa.U.on 
ot eoelti.nat.aa 
-
pt • l , T' • 
k IE 
- 11bezie v• , P' 
-
3. (C'1thal) Nlitl1a 
s..t •r· • ·!-_ • P • 1-1 · � ,� • 1,. . 
� . • C • f9 
._ ••nae�..s t4 ••• it -. 1l--.r tnnd U.•• ta 
�. all P - .,, • ! IUJ'lae•• ..-., bit . · - • bi ·••• -,. • bat. 
attftlJ' 4&.tfereaU, lNC 3 la appurtnU, 2'0t the tu&1. o s1 I-f 
th - wd.tea _- ·•on · to · · . t l\ ._. that all P .  y .- T 
t<Pr �__.-. Tr) • ·.o 
·_ t4.0ft• ..,.._ l no 
l- • YI' • r 
• 
L 41' - L 
P0. • Jt T • . r 
GOON1na,-.1a P • 'W • T ---that l-- . ... , 
•r 
t 
(28) 
,... -
• 
11U"l•• ue .,_.trto dth •aob ot.bel°• !Id• la n.o\ piwa!.oally bpoa-
at.bl-. 8'11•.w,, aiDee k 1• a di·MUt.Onl. .. s �ant.,. tberetoft• .. 
&1i � -theaatloal oaloal&U la emacemed, tld.• kind ot trau'tol'llat.1. 
t.• no� -,,,lleabte-. 111.-.toN. the aboft; onlT t.he �ad coo� 
at.mte l• t-.lbl• 
'!b• .. Ob\ela 
' - > 
• 
.,. di-'1-1.e•• fld.• k1n4 ot t.raillfe..U.on oan be UP1 d* u1 
tollowl• u.- that the,- are 
t. .  1' .  
Tr e , 
IIOW all P - Y • T MIJ"f•• and r·111_ IIMl!i 
int at t . po ti.on (l. 1 .  1) ot th coordi :t.es, t.h all surf 
coinct.de sts. 
0 th equation or st te th s 
on 
Ced COO te or b7 ath ati d rlv. tion or th en r lt 
at1 na ot etat which 
:ti.cal en Uon 1 u • then 
1 th uatlon or at k ehOw.d be abl to 
• 
m,�<11tE1U"1 eq t1on c en raliz 
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theorlt cal deYel ent ot th l 
C .  It an 
• laon, 
• 1957. 
• • P. '24 • 
• • • • P. 61.8 • 
or the advanc 
c1aa cal echard.oa,
27• 28 
e out of 
• P. 225, 
• • 
Ii II 
and the unique Pp .. vr .. Tr relation 
'l'be law of corresponding state mq be st ated as  "ill eubstanc.ea 
e s e • r.-educed variables are u ' • 
stat ent can b!lli pported eith r by experimental dat a p1ott 
matheaai 
• ■ 
• 
� appllc_ le to all aubstance • 
specit'ie constants 1nw1-
• 'bl upr eed in terms or 
r the reason ven previously the Beatt1 -
_ b;v uth at.i.cal computation. 
•1 - ot co epon41ng stat • 
e ueua].4r COlllpl.icat and needs aaklng u .. ed knowled a 
1 ,a done on 
qwlb:11.- aechar:dca, 29 _ tran-aport, theoJ"1' 0£ gaaes. JO 
the acope ot this study. 
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�
1�i��t&- ncAL cALCuuTI s o TH -
G.ttrNl!�.J.Z UATIO s 
·th Meal trea ent o-E evera.1 C011BDVnly used equ :tions ct 
state o ent!on in Chapt 
s o_ ot th method ot att t.o ww:.....,. 
st tor rea1 g es, The ca1culatlona will emph 
it I I  
or 
2. 
:3. 
reaa1bU1 t7 factor t th crl Ucal int. 
J:11111 equation ot Aat • 
t.1.on ot the locni ot ,-le polat.e, 
The t.1.on 1 Chapter II )  
u 
(P + ;a ) (v - b) -
ation (1:,) 1.n uat1 n ( 30  ) , 
+ 
h 
th orlt.1 
( :,0 ) 
(:,0 ) 
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CHAPTER IV 
I! 
_, 
I 
• 
• 
II v1ll be given in thia ch�er • .  Thi• 
--- 4'est t.be law ot oorreapondltll 
alee th . tol oving 
l� Specitic constants (:in tetm ot Pc• Tc and T0) .  
, Oeneral11ecl e,qua 
• ■I 
Generalized ��l• t.lPeratun. 
e gi,Tan - ( _ ,  
iiM\C:0 eoa,tant• 
alng th• Jrqu 
< �  > • ·Rt a T ( T - b)z 
. ( 32) 
8 - ,.. - - b ,. •
-e 
• Yo • . 
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. '. .•. . <,,_> 
tion ( '3) tau uatton ()1) . it t.UOW. 
o •  A 21b • . 
( ,r.) 
;ll&"la.cm· (3:J) and. .( :,..) into (:)Oa) aad alap-Ut.,tng, we h ft. 
p . .........  (1,> 27o2 
... ..-. .. n ot P 
IOl-1,._ EawlU4tJl ( ,-.) ( )$) I 'I' A 
- JZ � • •  � 
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1 T, 
8 P. 
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1a · lqq1£on ( � ) ,  t\ toll.ow'-· 
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(P
., 
+ . ' l2 }( )YI' - 1) ... 81'-
1" 
�• l• th• -��•td ftft lhr W&a\l ttaat4,0D 1n � t-:m 
t(P�, •
.. 
tr) • O wbiek lnftlwa • .,..ac _t)O,-tant . 
' )  I 
_ pl.I.  t.o a11  bttanoes. 
!mt ·  
-· 
· p p 
(x + 1 )(;  � .. l) • 
� 
r 
. \ y . � + 9rT - � - 8'1.jA 
-...Vl,l"W tit tangct at, 
( � x >,r 
.. ,2 + 97 • 62 O 
. ,J- . 97, + 6x 0 
. .  .., 
(39 } 
(IIO) 
( ) 
'" 
-
• Ill 
i '"' 
- • 
I■ 
DoJlp TEJ?ltftll[ 
The yl t rature 1 the perature Wh.er th oyle point 
oocura t x • O ,  y O . t x • o in ·u Uon (41 )  
r - 97 = o ,  ,<.,. - 9 >  = o .. ' .  -Y 9 
Sub.Ututi.n 7 :s 9 . x = O in uation (40) • one ·rt 
r • il = :,.175 8 (4� )  
s nlue 1 clo . · enou 
to the expert . tal val.u 11 be shown in 
.. . 
. . .. 
P •  
( c:L? ) d- T 
2a 
T · y 3 
( � ) 
6a 
T T 4 
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-
Berth ot ti.on 
- -
- Tv2 
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(Ye • b )2 
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T•J 
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(Ye . b)3 
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. ,c� 1> • ST . • ·.  fr Yr'- _, .. r • r (52) 
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